Desensitization of mouse Leydig cells in vivo: evidence for the depletion of cellular cholesterol.
The study presents a characterization of the refractory state in purified mouse Leydig cells desensitized by a single injection of human chorionic gonadotropin (hCG) in vivo. The treatment of mice with 1 microgram hCG i.p. for 48 h followed by Leydig cell isolation and purification resulted in a decrease in the maxima of hCG-induced cAMP accumulation and testosterone production by approximately 70% and approximately 55%, respectively, when compared to cells of control mice. Despite a 55% reduction in 125I-hCG binding sites, the sensitivity of stimulation was not changed. The refractoriness in testosterone production in vitro was also present when the Leydig cells were stimulated with cholera toxin or dibutyryl cAMP; however, it was not observed when testosterone production was induced by the addition of pregnenolone or 20 alpha- and 22(R)-hydroxycholesterol. Mouse lipoproteins, high-density lipoprotein (HDL) and low-density lipoprotein (LDL) in natural composition, were also able to overcome the steroidogenic block (although not always completely). On the basis of the cholesterol content of the lipoproteins, the two classes were similarly effective. They increased maximal hCG-induced testosterone production not only in desensitized cells, but also in control cells (by 80-100%), whereas their effect on basal testosterone production was negligible. In desensitized cells from hCG-treated mice (2 micrograms i.p., 48 h) cellular unesterified and esterified cholesterol were decreased by 21% and 81%, respectively, when compared to control cells. This loss occurred in the face of unchanged plasma cholesterol levels. In conclusion, our data indicate that the impaired steroidogenesis in mouse Leydig cells desensitized in vivo by a single injection of hCG is the result of a depletion in cellular cholesterol, rather than of an impaired conversion of cholesterol to testosterone.